Pool Studies by Lawrance, Walter A
Bates College
SCARAB





Follow this and additional works at: http://scarab.bates.edu/lawrance
Part of the Earth Sciences Commons, and the Environmental Sciences Commons
This Article is brought to you for free and open access by the Muskie Archives and Special Collections Library at SCARAB. It has been accepted for
inclusion in Walter Lawrance Papers by an authorized administrator of SCARAB. For more information, please contact batesscarab@bates.edu.
Recommended Citation
Walter A. Lawrance Androscoggin River Studies Twenty Ninth Annual Report, October, 1971, Androscoggin River Studies, Box 6,
Folder 1, Walter A. Lawrance Papers, Edmund S. Muskie Archives and Special Collections Library, Bates College, Lewiston, Maine.
1 





INTRODUCTION. The Androsooggin Pool is that area of 
water situated between North Turner Bridge 
(Mile 49.0) and Deer Rips Dam, (Mile 33.7). 
Daily tests were made at location one, two, six and seven; 
stations three, four and five in the Pool were not sampled on 
Thursdays. 
1. North Turner Bridge 5. Mile 1.0 
2. Turner Center Bridge 6. Gulf Island Dam 
3. :r.~ile 4.25 7. Deer Rips Dam 
4. Mile 2.5 
Calculations are based on drainage area river flows at stations 
one and two, all other sampling locations on the average measured 
flow at Gulf Island Dam. Due to the very poor conditions in the 
Pool, a five week period, July five to August seven, was chosen 
for intensive study. Benthal activity was large and extensive and 
probably surpassed that of 1969 and 1970. 
The summer season is the period from May thirty-one to 
September eleven inclusive. The application of conductivity 
measurements as rapid aid for identification of pollution devia­
tions from a norm in the Androscoggin Pool is described at the end 
of this Part Three. 
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1. 	North Turner Bridge. River water entering the Pool always 
contains some suspended organic wastes 
and 1n large amounts at times when the flow is much above normal, 
For the first time since these reports were issued, th daily 
average dissolved oxygen load was just sufficient to meet the re­
quirements for the average five day biochemical loads entering the 
Pool during the summer season. One can ima~lne what the condi­
tions would have been without the extensive reaeration at Riley 
and Livermore. 
Daily Tyrosine~Lignia tests were made on water sampled at 
this location and at Deer Rips Dam in order to detect any signifi ­
cant change in the pollution load entering and leaving the Pbol. 
The record for North Turner river water and the previous six years 
are tabulated below: 






1971 71410 71690 .;. 270 





















The season net loss of measured B.0.D.5, during the estimated 
eleven day passage through the Pool was small, averaging 17150 Ibs. 
per day, about 24~ of the load entering the pool. The measured 
net loss of oxygen was 53000 lbs. per day which is about three 
times more than the measured loss of B.0.D.5, therefore, it may 
be assumed, that the daily benthal contribution was probably equal 
to 53000 minus 17000 plus all of the aeration in the Pool. The 
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analytical results are summarized in the following tables. 
NORTH TURNER BRIDGE 
n Period D.O. B.0.D.5 Surp1us/-n.0. 
1971 lbs/d ppm 1bs/d ppm Deficit-D.O. 
May 3l-June 26 123664 6.2 102420 5.6 /-21234
June 28-Ju1y 31 55120 4.5 68790 5.4 -13670 
Aug. 2-Aug.. 28 44316 3.g 55933 4.8 -11617 
Aug. 30-Sept.11 63740 5.2 47000 4.7 ';'16740 
Season Average 71690 4.9 71420 5.3 f 270 






NORTH TURNER BRIDGE 

We k* Dissolved Oxygen B.O.D.5 Surplus 0.0.'[
Ending ppm 1bei'day ppm 1bs/day Deficit D.O .... 
June 5 7.9 191000 4.4 105170 ,(8S830
12 6.9 151420 5.1 1131g0 1.38240 
19 6.1 96190 5.8 85290 f10900 
26 3.9 56410 7.2 106040 -56410 
average 6.2 123660 5.6 102420 /-21240 
July 3 4.) 63260 6.2 87620 -24)60
10 5.4 61970 4.6 53160 I- g810
17 4.4 48640 5.5 61090 -12450 
24 4.3 51310 6.lt. 75430 -24120 
31 4.1 50420 5.7 66670 -16250 
average 4.5 55120 5.4 68790 -13670 
Aug. 7 4.1 58680 5.7 81~20 -22740 
14 3..7 40430 4.S 50 60 .10430 
21 3.3 33990 4.5 45690 -11700 
28 4.2 44170 4.4 45760 - 1590 
average 3.g 44320 4.8 55930 -11610 
Sept. 4 5.6 75020 5.3 4g780 f26240 
11 4.7 52460 4.1 45220 f 7240 
average 5.2 63740 4.7 47000 1-16740 
Season 
average 4.9 71690 5.3 71420 I- 270 
Sept.U~ 5.3 79070 5.3 78350 f 720 
25 5.9 690)0 5.9 57910 /-11120 
*Six days/week 
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Reduction during Passage 

Through Androscoggin Pool 
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2, Turner Center Bridge. River flows at this station include the 
inflows from the Nezinsoot River which 
were slightly below normal from June 2e to September 11 . The 
approximate inflow to the Pool is determined from the difference 
between the North Turner and Turner Center area drainage flows but 
does not allow for evaporation and seepage losses. The season's 
average inflow was about fifty (50) efs. 
NEZINSCOT RIVER (ofs) 
Period Ne inscot 
1971 "Inflow to Pool" 
May 31-June 26 Estimated daily average 96 cfa/day

June 2e-July 31 "
" " " 21 Aug. 2-Aug. 2e 	 36 "" " " Aug. 30-Sept.ll " 	 62 "" " 
Season average 	 50 cfe/day 
Benthal deposits are always very aotive during most of the 
summer in the area between the two Bridgee. The extent of the 
activity may be seen in the following statistics for the period, 
August two to Au~ust twenty-eight. 
August 2 to August 2e 
Dissolved Oxygen B.0.D.5 
Location aver. lbs/d ppm aver. Ibs/d ppm 
N.T.B. 44320 	 3.g 55930 4.8 
T.C.B. 	 21450 1.7 41360 3.5 
Change -22f!70 2.1 -14570 1.3 
The measured loss of dissolved oxygen averaged 22870 lbs/day, 
accompanied by a known loss of B.0.D.5 of 14570 1bs/day. Tima of 
passage was about two days and the distance between the Bridgee 
6.4 miles. August statistics tabulated on the following page are 
Estimated Bentha1 Contribution 
N.T.B.-T.C.B. Area 
1971 
Aug. 2- June 1­
Aug. 28 Sept. 11 
1. B.O.D.5 Entering Pool {N.T.B.} Ibs/d 55930 71420 
2. B.O.D.5 Estimated Loss to T.C.B. 5~ n 27970 35710 
n3. B.0.D.5 Measured Loss to T.C.B. 14570 12620 
tt4. B.0.D.5 Estimate minus measured 13400 23020 
tt5. B.0.D.5 Leaving T.C.B. 41360 59390 
1. D.O. Entering Pool N.T.B. 1ba/d 44320 71690 
tt2. Aeration N.T.B. r~s Estm. 1.0 ppm 11500 14000 
tt3 .. Aeration 1000 1be mile Estm. 7000 7000 
tt4. Nezinscotaav. D.O. estm. 600 800 
tt5. TOTAL 63420 80g90 
tt6. D.O. total - D.O. leaving T.C.B. 41970 32230 
7. Indicated total D.O. loss tt 41970 32230 
g. Measured B.O.D.5 loss ft 14570 12620 
tt9. Probable Bentha1 B.0.D.5 27400 19610 
TURNER CENTER BRIDGE 
Period D.O. B.0.D.5 N.T.B. - T.C.B. 
1971 1bs/d ppm 1bs/d ppm D.Q.lb:!V'd B.QD.lbs/d 
May 31-June 26 103177 4.8 88931 4.6 -20577 -13489 
June 2g-Ju1y 31 29422 2.3 56531 4.5 -26566 -14023 
Aug. 2-Aug. 28 21454 1.7 41355 3.5 -22g62 -1457g
Aug. 30-Sept.11 42110 3.5 43540 4.5 -21630 - 3460 
Season average 48660 2.9 59390 4.1 -23320 ..12620 
9 






TURNER CENTER BRIDGE 
Week* Dissolved Oxy'gen B.0.D.5 Surplus 0,0.,1
Ending ppm Ibs/day ppm Ibs/day Deficit D.O.­
June 5 6.9 177210 3.5 96780 f.8043 0 
12 5.9 128610 3.6 ~5650 142960 
19 4.7 77470 5.1 82320 - 4850
26 1.5 29410 6.0 90970 -61560 
average 4.8 103180 4.6 88930 114250 
July 3 2.0 30720 6.0 g8140 -57~20
10 3.7 44560 2.3 27700 116 60 
17 2.0 22270 4.7 51720 .29450 
24 2.0 24090 5.2 62210 -3g120
31 2.0 25470 4.2 52~80 -27410 
average 2.3 29420 4.5 56530 -27110 
Aug. 7 39190 4.1 60940 ... 217502'i14 1. 16940 3.6 38970 -22030 
21 1.2 12290 3.2 32170 -19~gO 
2~ 1.6 17400 3.2 33330 -15930 
average 1.7 21450 3.5 41360 -19910 
Sept. 4 4.1 56500 3.8 52250 1 4250 
11 2.5 27720 3.1 34830 - 7110 
average 3.5 42110 3.5 93540 - 1430 
Season ' 2. ft,a660 '.1 59)90 -10730 average 
Sept.H! 3.3 5mnO 3.6 53780 .. 2970 
25 4.1 47340 3.1 35740 ,[11600 
*S1x days/week 
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the basis for estimating the probable benthal B.O.D.S diffused 
into the area, as about 27000 Ibs. per day. Assuming the diffus­
ion is uniform in the 760 acres, this is equivalent to 36 lbs. per 
acre/day. The calculated benthal diffusion load for the fifteen 
week period is 26 lbs. per aore per day. 
During August the highest recorded pollution load at North 
Turner was 6.5 ppm (10g067 lbs. B.O.D.5) and at Turner Center 4.4 
ppm (66052 lbs.). The lowest ooncentration of dissolved oxygen was 
1.7 ppm, August 19 (N.T.B.) and 0.6 ppm August 23 (T.C.B.) res­
pectively; three days were recorded below one ppm. 
3. Mile 4.25 This sampling station is located at the 
southern end of the "narrows", about half 
way from each shore. The Pool area between Turner Center Bridge 
and Mile 4.2; has always had very active Benthal deposits; it still 
does! Along the eastern shore, from the north end of the narrows 
(Mile 4.75) to about Mile five, the benthal in a strip of about 
one hundred feet wide is extremely active, summer after summer. 
The net changes which occurred between these two stations are 
listed belowt 
T.C.B. - Mile 4.25 Area 








T.C.B. 21450 1.7 41360 3.5 23.3 
Mile 4.25 1670 0.2 37360 3.3 24.0 
Change -197g0 1.5 4000 0.2 
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Weekllr Dissolved Oxygen B.0.D.5 Surplus D.O.,l 
Ending ppm Ibelday ppm 1bs/day Deficit 0.0. ­
June 5 (Only two tests, results not included)
12 4.6 100)00 4.3 95330 ,l 4970 
19 3.2 52860 5.6 90650 -37790 
26 0.3 4220 7.0 105920 ..101700 
average 2.6 52460 5.6 97300 -44840 
July 3 0.2 2820 6.8 103530 -100710 
10 1.3 15260 3.3 41190 -25930 
17 0.1 1660 6.1 67620 -65960 
24 0.6 7600 4.g 58280 -50680 
31 0 •. 2 2480 3.9 49020 -46540 
average 0.5 5960 5.0 63930 -57970 
Aug. 7 0.2 3140 3.6 50g80 -47740 
14 0.2 1960 3.1 34000 -32040 
21 0.1 810 3.3 33550 -32740 
28 0.1 760 3.1 30990 -30230 
average 0.2 1670 3.3 37360 -35690 
Sept. 4 2.4 33130' 3.1 43430 -10300 
11 0 .. 5 5020 3.3 37210 ..32190 
18 1.9 27360 2.8 40630 -13270 
average 1.6 21840 3.1 40340 -18500 
Season 
average 1.1 17290 4.3 5gg20 -41530 
IlrFive days/week 
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High temperatures were present in the Pool, especially 
during June and August. Gassing was almost continuous and fre­
quently forced large quantities of malodorus sludge to the surfaoe. 
During August the amount of dissolved oxygen entered the area 
-about 21000 lbs. per day- but almost none passed out downstream. 
A measured decrease of about 400Q lbs. B.0.D.5 was reoorded, hence 
the minimum benthal contribution would be, 21000 minus 4000, plus 
the unknown aeration in the area . 
FISH-KILL. From June 25 to July 17 there were at 
least three and possibly four minor fish­
kills. The first was observed near mile three and consisted of 
about three dozen suckers, mostly small but some adults were 
floating downstream. On July 13 in the mile four area about 
twenty-six dead suckers were counted~On the seventeenth, six 
fish were floating in the same area. On all three days the dis­
solved oxygen in the water was insufficient to maintain fish life . 
MILE 4.25 
Period D.O . B.0.D.5 T.e . B. --- Mile 4 . ~ 
1971 lbs/d ppm lbs/d ppm D.O.lbs/d aO. D.Ths d 
June 7-June 26 52459 2.6 97296 5. 6 -50718 f.8)65 
June 28-July 31 5962 0 . 5 63928 5.0 - 23460 1-7397 
Aug. 2-Aug . 28 1667 0.2 37356 3.3 -197~ -3999 
Aug . 20-Sept . 1S 21840 1 . 6 40430 3.1 -20270 -3110 
Season average 17290 1.1 58820 4. 3 -31370 .. 570 
During August the water traversing this stretch of the pool 
had an average loss of about 19800 1bs. of dissolved oxygen per 
day. ~ including aeration increments . This loss of oxygen 
13 
oocurred simul taneously with a B.0.D.5 net loss of only 4000 lbs . 
per day. The minimal Biochemical Oxygen Demand contributed by 
the Benthal in the area appears to be about l5g00 lbs . per day . 
3. Mile 2. 5 This station is located about two and 
one-half miles north of Gulf Island Dam, 
in a relatively nar row area, in the southern end of the Pool . 
This stretch of the Pool covers a much larger area than the two 
located north of it . Benthal deposits are extensive and very 
active during the summer. 
Mile 4 . 25-Mile 2. 5 Area 
August 2-August 2S 
Station Dissolved Oxygen B.O. D. 5 
ppm Ibslday ppm lbs!day 
Mile 4. 25 0 . 2 1670 3. ) 37360 
Mile 2. 5 0.0 440 4. 2 47350 
Change - 0 . 2 -1230 1-0 . 9 .;.. 9990 
Much of this area of the Pool was, for all practical purposes , 
anaerobio from June 22 to September 15 . During August about 1670 
Ibs/day of oxygen entered and very little left the sector . Under 
such conditions it is not surprising that the average B.O.D.5 
load inoreased; the magnitude of the measured increase, 9990 lbs . 
per day , was larger than that recorded in 1970 . The statistics 
for the fifteen week period, indicate a d~ily average net l2!! ot 
7470 lbs . of oxygen and an increase of 7110 Ibs . of B.0.D.5 . 
During August l2ZQ the measured B.0.D.5 decreased 7600 Ibs/day in 
this sector . 
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Week* Dissolved Oxy'gen B.0.D.5 Surplus D.o.I 
Ending ppm 1bslday ppm 1bs/day Deficit D.O,­
June 5 (Only two tests; results not included)
12 3.9 ~6150 3.9 87050 - 900 
19 2.3 37680 5.2 ~3450 -45770 
26 0.1 1780 8.6 130420 -128640 
average 2.1 4H~70 5.9 100310 -58440 
July :3 0.1 200 9.1 140110 -139910 
10 0.3 3880 4.5 55060 -51H~0 
17 0.2 1530 6.0 66740 -65210 
24 0.0 000 5.5 69130 -69130 
31 0.0 000 5.9 62600 -62600 
average 0.·1 1120 6.0 78730 -76610 
Aug. 7 0.0 000 4.0 56580 -56580 
14 0.0 230 4.0 42980 -42750 
21 0.0 000 4.8 47880 -47880 
28 0.1 1530 4.1 41980 -40450 
average 0.0 440 4.2 47350 -46910 
Sept. 4 0.5 6970 2.6 37400 -30430 
11 0.1 1110 2.9 31790 -30680 
18 0.4 6220 2.5 35860 -29640 
average 0.3 4770 2.7 35020 -30250 
·Season 




Mile 4.25-Mile 2.5 Area 
Station Period Dissolved Oxy'gen B.0.D.5 
ppm Ibsld ppm 1bs/d 
Mile 4.25 June 7-Sept.la 1.1 17290 4.3 sg820
Mile 2.S June 7-Sept.18 0.5 9820 4.9 65930 
Change -0,6 ~ 7470 fO.6 f 7110 
On many days large areas were covered with floating sludge 
and pig-pen was almost a persistent odor. Kraft-hydrogen sulfide 
and/or pig-pen in varying intensities were present in the ai~ 
usually in the southern half of this secto~ from early-July until 
late Augusto' "Gassing" was continuous and extensive; much of the 
Benthal is deposited in this area. 
Mile 2.5 
Period Mile ~ ---Mile 2. 5 
lbs/d ppm lbs/d ppm no. d B.O.D.lbs/d 
June 7-June 26 41870 2.1 100305 5.9 -10589 1.21009 
June 28-July 31 1123 0.1 78729 6.0 - 439 f.1400l Aug. 2-Aug. 28 "440" 0.0 47350 4.2 - 1227 /. 9997 
Aug. 30-Sept.1~ 4770 0.3 35020 2.7 .17070 - 5410 
Season average 9820 0.5 65930 4.9 
5. Mile One. Mile one sampling station is located in 
the Mile 2.5 - Deer Rips Dam area. Water 
was sampled for pH and for dissolved oxygen. This station yields 
more zero dissolved oxygen tests than any other along the entire 
length of the river . (cf data sheets). 
6 . Gulf Island Dam. Water samples obtained at the ten foot 
depth are not representative of the 
sixty-five (65) feet of water at the darn. Tests for dissolved 
16 
June. July, 1971 

Date Temp. pH 	 D.O. D.O. 
ppm ~ Sat. 
June 
22 24.1 6.3 0.1 0.6 
23 24.1 6.4 0.1 0.7 
25 25.0 6.4 0.0 0.0 
26 24.~ 6.3 0.0 0.0 
29 24.0 6.4 0.4 4.;
30 24. ,~ 6.3 0.0 /).0
July 
2 25.0 6.3 0.0 0.0 
3 24.5 6.3 0.0 0.0 
5 24.9 6.3 0.('1 0.0 
6 25.0 6.4- 0.0 0.0 
7 25.~ 6.4 0.0 0.0 
9 25.0 6.4 0.0 0.0 
10 26.0 6.4 0.0 0.0 
12 25.0 6.5 0.0 0.0 
13 25.5 6.. 4 0.2 2 • .s:t 
14 24.5 6.4 0.0 0.0 
16 24.5 6.4 0.0 0.0 
17 24.2 6.4 0.0 0.0 
19 24.5 6.4 0.0 0,,0 
20 24.8 6.3 0.0 0.0 
21 24.1 6.4 0.0 0.0 
23 2).5 6.4 0.0 0.0 
24- 24.g 6.4 0.1 1.3 
25 23.0 6.4 0.0 0,,0
27 22.3 6.3 0.0 0.0 
26 24.5 6.4 0.0 0.0 
27 25.0 6.5 0.1 1.3 
28 24.1 0.0 O.C 
)0 	 6'i24.3 6. , 0.0 	 0.0 
31 24.4 6.4 0.0 0.0 





August, September, 1971 

Date Temp. pH 	 i).0. D.O. 
ppm %Sat. 
August
2 25.0 6.1;- C).O 0.0 
3 24. 5 6.4 0.0 0.0 
4 24.5 6. 4 0.04 0.5 
6 23. q 6.4 0.0 0.0 
7 24 . 2 6. 3 0.0 0.0 
9 24.8 6.3 0.0 0.0 
10 25.5 6.3 0.0 0.0 
11 25.0 6.4 0 .0 0.0 
13 24.8 6. 4 0.0 0.0 
14 24.8 6 . 4 0.0 0.0 
16 24.1 6. 3 0.0 0.0 
17 24.0 6.3 0.0 0.0 
.i8 24. 2 6. 4 0.0 0.0 
20 24.0 6. 3 0.0 0.0 
~1 24 . 4 6.3 0.0 0.0 
23 24 .0 6. 4 0. 0 0.0 
~4 23.5 6.3 0.0 0.0 
25 23.0 6.4 0. 0 0.0 
~7 22 . 3 6 . 3 0.0 0.0 
30 22.9 6. 4 0 .0 0.0 
31 22 . 1 6. 4 0.1 0.8 
September
1 21 . 9 6. 4 0.1 1. 0 
3 22 .0 6.4 0.1 0 .• 7 
4 22 .0 6.4 0.0 0.0 
6 21 . 9 6. 5 0 . 3 3. 2 
7 22 .0 6. 4 1.1 12.3 
8 22.5 6. 4 0. 3 3.g
10 22.8 6.4 0.6 6 .6 
11 21 .9 6.4 0.1 1.1 
13 21.1 6. 4 0.1 0.6 
14 21.1 6.4 0.3 3. 0 
15 22 . 1 6.3 0.1 0.7 
17 21.9 6. 5 0. 4 4.8 
18 21.2 6.5 0. 6 6.9 
19 

oxygen were made six days a week and biochemical oxygen demands 
on Thursdays and Saturdays. Mechanical aeration. described in 
Part Four of this report, dissolved some oxygen in the upper fif ­
teen foot layer of water entering the turbines; only two days 
were recorded as zero. (cf tables). When the three aerators were 
shut-down on September 20 the dissolved oxygen content of the 
river water decreased from 0.9 ppm to 0.1 ppm. 
7, Deer Rips Dam. The statistics recorded here include the 
effects of mechanical and natural aeration, 
The thorough mixing which occurs at Gulf Island power plant makes 
the samples taken in the canal at Deer Rips very representative 
of the river water passing downstream at that time. 
From June 26 to August 21, there were thirty-nine (39) days 
when the dissolved oxygen in the water sampled at Deer Rips Dam 
was reported as zero. Results of the tests are summarized in the 
tables: 
Mile 2.5-Deer Rips Dam Area 

August 2 - August 2g 

Station Dissolved Oxygen B.OvD.5 

lbs/d ppm Ibs/d ppm 

Mile 2.5 ~40 0.0 4.2 

O,R.Dam 1910 0.2 3.6 

Changef1470 fO.2 -0.6 

The measured increase of dissolved oxygen in this area is very 
small but is believed to be real. The reduction in measured 
B.0.D.5 is significant as it indicates that an equivalent oxygen 
'pick-up' must have occurred, natural and/or mechanical, during 
20 
passage through area. Much of the benthal 1n the down-stream halt 

of this sector 18 old, humic and relatively inactive. Gas bubbl 8 

are observed but small in number compared to those seen upstream, 

DEER RIPS DAM 
Period Dissolved Oxygen B.O.D., Mile 2.; --+ D.R.D. 
1971 1bs/d ppm Ibs/d ppm n.o.lbtt'd B.O.D.lberd 
May 31-June 26 6a691 ).0 +26921 -32631 
June 2~-July 31 o 0.0 - 1123 - 9962
Aug, 2....Aug. 2f! 1910 0.2 f 1470 - sa6l 
Aug, 30...Sept.ll~ 6620 0.' ~ lrt;O - 57)0 
Season average 18940 1,2 54270 3.9 
(10120) omitting the first week in June 
DEER RIPS nAY. 
Period Dissolved Oxygen B.O.D., N.T.B.~ D.R.D. 
1971 1ba/d ppm 1bs/d ppm D.O.lbs,/d B.o.D.1b.'d 
May 31-June 26 6tt791 ).0 67674- 3.6 -5496) -34746
June 2g-Ju1y 31 0 0.0 68767 5.5 -559gg - 17fJ7 
Aug. 2-Aug. 2S 1910 0.2 41489 3.6 -42406 -14444 
Aug. )O-Sept.1a 6620 0.5 29290 2.2 -57120 -17710 
Season average H!940 1.2 54270 3.9 ~52750 -17150 
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DEER RIPS DMJI 
Week Diseolved Oxygen B.O.D .. 5 Surplus D.o.1 
Ending ppm 1bs/day ppm Ibs!day Deficit 0.0. ­
June 5 5.8 150250 2.9 69480 1:80770 
12 3.7 83730 2_9 65400 118330 
19 2.0 32870 3.4 55130 - 22260 
26 0.6 8310 5.3 80700 -72390 
average 3.0 68790 3.6 67670 I 1120 
Jl+ly 3 0.0 000 7.2 103530 - 103530 
10 0.0 000 6.2 74050 -74050 
17 0 0 0 000 4.8 54260 -5~260
24 0.1 110 4.8 56580 -5 470 
31 0.0 3aO 4. 4 55430 - 55050 
average 0.0 000 5.5 68770 - 68770 
Aug . 7 0.1 1220 4.0 590~O - 57820 
14 0.0 340 3.9 421 0 - 41840 
21 0.4- 3490 3.3 32810 - 29320 
28 0.3 2590 3.1 31920 - 29330 
aver age 0.2 1910 3. 6 41490 - 39580 
Sept . 4 0.3 4600 2. 6 37110 -32510 
11 0 . 3 3510 2.1 23420 -19910 
18 0.8 11750 1.9 27350 -15600 
average 0. 5 6620 2.2 29290 -22670 
Season 








Location D.O. B.O.D.5 Surplus D.O. Deticit D.O. 
lba/day lbs/day lbs/day lbs/day 
1. N.T. Bridge 71690 71420 270 
2. T.C. Bridge 4g660 59390 10730 
3. lvlile 4.25 17290 5g820 41530 
4. Mile 2.5 9820 69930 56110 
5. Deer Rips Dam 18940 54270 35330 
These statistics suggest that a reduction ot about seventy­
thousand 1bs/day ot pollution load arrivln~ at North Turner, 
hopefully, may make it possible to maintain about two ppm dis­
solved oxygen at Deer Rips, during the period of maximum benthal 
activity in the Pool. The major unknown is the summer rate of 
benthal oxygen demand with aerobic water above it. 
Mechanical Aeration. Owing to the prolonged period of anaerobic 
Gulf Island Dam. 
water arriving at the aerators, the added 
oxygen frequently had completely disappeared when the water 
arrived at Deer Rips Dam. However, in the upper twenty feet of 
the water at Gulf Island Dam, there were only two days when the 
dissolved oxygen test was zero but twenty-two reports were listed 
as below 0.5 ppm, during July and August. Hydrogen sulfide was 
always present in the bottom layers of water. so frequently any 
residual dissolved oxygen reacted with it when mixing occurred 




AERATOR LOG 1971 

1. 	 Installation complete June five. 
2. 	 Start up all three aerators, June IS, 11tOO a.m. 
). 	 Shut down July), 9:)0 a.m. to 5:45 p.m., then start up.
Shut down July 4. 7:10 a.m. to 1t25 p.m., then start up . 
to permit divers to work at the intakes. 
4. 	 Severe electric storm, shut down the Brown Company aerator , 
from about 7:00 p. m. to start up at 10:25 a.m. July 18. 
5. 	 All three generators shut down 7:34 a.m. to 4:1) p.m. to 
permit divers to work at the intakes. 
6. Severe electric storm shutdown all three aerators about 
2:45 p.m. August 11 . Central Maine Power operator did not 
notify me until 12:10 a.m. midnight. Restarted aerators 
9:15 a.m. August 12. 
7. 	 September 20, 11!35 a.m., aerators shut down for this 
season. 
8. 	 Stewart & Wi lliams will remove the aerators from the 
water and ·place themL conditioned for winter, on the 
shore near the Gulf Island Dam. 
Androscoggin Pool 
CONDUCTIVITY 
The entrance to the upstream end of the Pool at North Turner 
is a relatively narrow rips which acts as a moder ately good 
aerator and produce~ of foam . During the month of July, daily 
(except Thursday) measurements of conductivity were made on water 
obtained at the five major stations in the Pool . A summary of 
the results are tabulated l:elow. 
July holiday shut-downs produoed the lowest weekly average 
at all the stations in the Pool , and indicate an approximate 
time of passage. 
Conductivity in Androscoggin Pool 
July 1971 
North Turner Bridge Turner Center Bridge 
Mmhos Mmhos 
Daily Aver . Daily Aver . 
Week ONE ( 5-10j 109 Week ONE 93 nTWO TWO" ~12-17 135 133 
" THREE 19-24 135 THREE 1))" 
" FOUR (26-31 ) FOUR 134l3~ tt July average 12 July average 12) 
Mile 4.25 Mile 2. 5 Deer Rips Dam 
Mmhos Mmhos Mmhos 
Daily Av., Daily Av . Daily Av. 
Week ONE 107 Week ONE 116 Week ONE 123 
Week TWO 124 TWO 111 TWO 105" " It THREE 140 THREE 135 THREE 124"" nFOUR 133 FOUR 1)2 FOUR 132"" July average 126 July average 127 July average 127 
25 
At normal summer flows the time of passage of the water 
through the Pool approximates eleven days. During this period 
some of the suspended and co loidal matter settle-out, and very 
active benthal deposits disperse . lower fatty acids, hydrogen 
sulfide etc •• etc. The statistics appear to indicate that, for 
last July, the conductivity decreased between North Turner and 
Turner Center and then increased to Mile 2.5 • then decreased to 
Deer Rips. These changes mayor may not be significant; the 
Deer Rips samples probably are representative of all depths back 
of Gulf Island Dam whereas the other water samples, except North 
Turner may only represent a restricted level. 
The question of the conductivity varying with the depth of 
the water lead to making determinations of Mile Three the center 
of a very active benthal area. Botti determinations definitely 
indicate f 
June 19 
1. Surface to six inches 103 Mmhos 6.35 pH 
tt2. Five feet 99 6.33 pH
3. Fifteen feet 9~ tt 6.25 pH 
tt4. Twenty-five feet 102 5.81 pH
5. Surface of Benthal layer about 26 feet 
June 26 
1. Surface 107 Mmhos 6. 40 pH 
n2. Five feet 103 6.41 pH
3. Fifteen feet 105 " 6.19 pH
4. Twenty-five feet 127 5.4~ pH" 5. Surface of Benthal layer 27 feet 
an acid "layer" or gradient just above the Benthal. Similar 
variations have been reported at other sampling stations. 
26 
NORTH TURNER BRIDGE 
May, June, 1971 

Date TEMP. pH D.O. D.O. D.O. B.O.D. B.O,D. 
C ppm ~ Sat. Ibs/d ppm 1bs/d
Mal 
4-.9 6.5 13.0 101.3 5.1 
13 10.1 6.6 10.8 96.9 3.3 
20 13.5 6.6 8.8 83.8 ;.8
27 13.0 7.0 8.9 84.0 6.0 
29 12.8 9.2 
31- 15.0 6.9 8.3 81.1 255391 5.1 156927 
June 
1 16.0 6.7 8.5 84.5 217758 2.6 66608 
2 16.0 6.6 8.4 84.1 195J4.6 3.0 69731 
3 16.2 6.8 7.7 77.5 168476 5.0 109400 
4 18.0 6.7 7.6 79.6 16)258 5.1 109554 
5 17.1 6.8 7.0 72.5 145901 5.7 118805 
We ek" .. 
Aver. 16.4 6.8 7.9 191005 4.4 105171 
7 18.0 6.6 7.3 76.5 141155 5.0 96681 
8 19.2 6.6 7.0 74.9 156562 5.3 1 85)9 
9 20.0 6.7 6.2 67.8 161599 5.8 151173 
10 18.) 6.6 7.) 77.1 181391 5.6 139149 
11 19.6 6.7 7.0 76.5 14354) 3.8 77923 
12 19.0 6.7 6.5 69.5 124.24.8 5.0 95575 
Week 
Aver. 19.1 6.7 6.9 151416 5.1 113180 
14 19.8 6.8 6.5 71.0 109777 4.8 81066 
15 20.0 6.8 6.5 70.6 108936 75~17i· 516 19.7 6.6 6.2 67.0 1°02i9 .1 78 32 
17 19.8 6.7 6.4- 69.3 995 4 5.9 91786 
18 21.3 6.7 5.7 64..3 4)202 7.1 10)638
19 22.0 6,8 5.2 59.5 75384 5.6 8118)
Week 
Aver. 20.4- 6.7 6.1 96185 5.8 85287 
21 24.0 6.7 2.4 28.2 34530 10.1 145317 
22 23.5 6.7 4.3 50.5 63711 5.9 874.18 
23 23.5 6.7 4-.7 54.4- 66~17 6.5 100396 
24 22.3 6.9 3.0 34~· 2 : it 47 7.6 113613 25 2).0 6.7 4..6 53.1 4858 5.7 80367 
26 23,'0 6.7 4.3 48.9 64281 7.) 109128 
Week 
Aver. 23.2 6.7 3.9 56411 7.2 106040 
28 22.0 6.7 4.7 53.6 63520 6.0 81090 
29 21e9 6.7 4.5 51.) 53324 6.0 71099 
)0 22.8 6.7 3.6 41.7 44763 7.8 96988 
27 











































































































































































































































Average 23.7 6.g 4.1 50416 5.7 66672 






































































































































































































































NORTH TURNER BRIDGE 

September, 1971 



























































































































































































Average 17.9 6.8 5.9 69450 5.1 59400 
30 
TURNER CENTER BRIDGE 


























































































































































































































































































6.6 l'i2. 16.5 30.5 204-11 58532 6.7 5.9 9768,1)2868 



































































































































































































Averoage 24.1 6.6 2.0 25469 4.2 52876 
32 
TURNER CENTER BRIDGE 
August, 1971 























































































































































































































TURNER CENTER BRIDGE 

September, 1971 
Date Temp. pH 	 D.O. 0,0. D.O. B.O.D. B.O.D. 
ppm ~ Sat. 1bs/day ppm 1be/day 
1 19.5 6.7 4.1 43.9 51143 3.1 38669 
2 18.7 6.9 4.6 4$.8 52~12 3.8 43297 
3 19.6 6.5 4.1 4~.1 45 29 3.2 35769 
4 20.8 6.$ 3.3 3 .6 40544 5.7 700)0 
Average 19.9 6.7 4.1 5650) 3.8 52248 
6 22.0 6.6 2.3 26.5 24964 4.0 43415 
7 22.0 6.6 1.7 19 .. 7 1964~ 3.5 404458 21.1 6.5 1.9 20.5 2205 4.0 46439 
9 21.8 6.7 2.9 32.8 33042 3.5 39878
10 22.5 6.$ 	 3$.9 36169 1.6 170203.~11 22.0 6.7 2. 32.1 30467 2.0 21762 
Average 21.9 6.7 2.5 27724 3.1 34827 
13 21·i 6.7 2.1 23.5 25401 3.5 4233520 • .14 6.7 3.0 33.3 42443 2.7 38199 
15 20.6 6.7 2.8 31.2 43394 4.6 . 71290 
16 19.9 6.7 4.2 45.6 74390 3.8 67305 
17 20.6 6.7 4.4 47.9 68428 3.2 69766 
Hl 20.; 6.7 4.5 49.2 62300 2.6 36000 
Average 20.6 6.7 3.5 52730 3.4 54150 
20 20.0 6.6 3.$ 41.6 43707 3.0 34505
21 19.6 6,,7 3.$ 41.1 41655 2.9 31789 
22 19.0 6.6 4.2 44.5 49669 3.0 354n 
23 18.2 6.$ 3.9 41.1 47174 3.6 43545
24 18.5 6.7 4.9 51.5 54507 3.0 33371 
25 17.8 6.8 4.4 46.5 52849 3.9 46843 























































































































































































































































































































































































































































































































































































































4 21.3 6.6 2.4 26.6 294~6 3.2 39315 

















































































Average 21.2 6.7 1.9 27359 2.8 40632 

























































































































2.3 26 .4 
1.5 16 .7 
2.3 
0.6 6. 8 
0.0 ; 0.0 
0.. 0 . 0.0 
0,.0 0.0 




0. 7 8.1 
0.0 0,0
















































































































































































ii 24.5 24.0 6.4 .6.4 0.0 0.0 0.0 0.0 0000 0000 6.4 6.3 73805 69596 
17 
Week 
24.8 6.5 0.0 0,0 0000 5.3 65116 










































Aver. 24.3 6.4 0,0 0.0 0000 5.7 69134 



























24.8 6.4 0.0 0,0 0000 4.; 65961 



































































































































































































































Average 21.5 6.5 0.5 6970 2.6 37398 

































Average 21.7 6.5 0.1 1109 2.9 317g8 
13 21.0 6.5 0 0.4 0 2.4 28970 
14 21.0. 6.5 0.1 1.6 1412 2.6 36710 

















Average 21.3 6.5 0.4 6223 2.5 35864 
25 H!.2 6.5 0$9 9.1 2.0 
42 
GULF ISLAND DAM 

May, June, 1971 





























































































































































29 24..0 6.3 0.0 0.0 
30 24.1 6.) 0.2 2.2 
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4 • .3 
23 23.45 6.5 0.1 1.4 















30 24.11 6.5 0.6 6.6 
31 24.10 6.5 0.7 g.5 4.6 
44 
GULF ISLAND ·DAM 
August, 1971 
Date Temp. pH D.O. D.O. B.O.D. 



























































































































GULF ISLAND DAM 
September, 1911 









21.3 6·i6. O.g0.6 ~.5 6.7 2.6 
3 20.30 6.4 O.~ 9.0 
4 
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23 19.9 6.6 0.1 1.1 2.3 
24 19.39 6.4 0.2 1.6 
25 19.11 6.5 0.4 4.0 2.6 
46 
DEER RIPS DAM 



































27 14.2 6.7 6.7 64.7 2.1 
29 14.5 7.6 88.8 
31 
June 

















































































































































































































30 25.0 6.4 0.0 0.0 0000 7.9 97913 
47 
DEER RIPS DAM 
July. 1971 
Date TEMP. pH D.O. D.O. D.O. B.O.D. B.O.D. 
0 ppm ~ Sat. Ibs/d ppm 1bs/d
July
1 23.4 6.4 0.0 0.0 0000 7.5 91335 
2 24.5 6~3 0.0 0.0 0000 7.2 104760 
:3 24.5 6.4- 0.0 0.0 0000 6.1 137403 
Week 
Aver" 23.9 6.4- 0.0 0.0 0000 7.,2 103525 
24.2 6.3 0.0 0.0 0000 6.5 86866g 24.5 6.4 0.0 0.0 0000 8,4 103656 
7 24.8 6.4 0.0 0.0 0000 6.5 73554
8 23.7 6.4- 0.0 0.0 0000 4-.8 5380)
9 24.2 6,5 0.0 0.0 0000 5.6 63672 
10 25.0 6.4 0,0 0.0 0000 5.2 62770 
Week 
Aver. 24.6 6.4 0.0 0.0 0000 6.2 74054 
12 25.0 6.5 0.0 0,.0 0000 3.8 40341 
13 24.8 · 6.4 0.0 0.0 0000 4.6 47596 
14 24.1 6.4 0.0 0.0 0000 4.5 51894 
15 23.8 6.4 0.0 0.0 0000 3.6 39190 
16 23.5 6.4 0.0 0,0 0000 5.7 62968 
17 24.0 6.4 0.0 0.0 0000 6.8 83545 
Week 
Aver. 24.3 6.4 0.0 0.0 0000 4.8 54256 
19 24.1 6.5 0,0 0.0 0000 5.3 65402 
20 23.9 6.5 0.3 3.0 375 4.8 60010 
21 24.2 6.4 0.2 2.1 271 3.8 5160~
22 23.0 6.5 0.0 0,0 0000 3.9 4538 
23 2).2 6.4 0.0 0.0 0000 5.8 59386 
24 24.0 6.5 0.0 0,0 0000 5.0 57660 
Week 
Aver. 23.7 6.5 0.1 0.8 108 4.8 56575 
26 24.0 6.4 0.0 0.0 0000 4.5 618)5
27 24.0 6.5 0.0 0.0 0000 4.6 58498 
28 24.8 6.5 0.2 2.9 2296 3.7 42469 
29 23.6 6.4 0.0 0.0 0000 4.4 51212 
30 24.0 6.4 0.0 0.0 0000 5.0 55505 
31 24.1 6.4 0.0 0,0 0000 4.) 6)029
Week 
Aver. 24.1 6.4 0.0) 0.5 38) 4 .. 4 55425 
48 
:", , 
'-.,-,' DEER RIPS DAM 	 .,, 
August, 1971 	 \ 
\
Date Temp. pH 	 0.0, D.O, D.O. B.O.D~\ B.O.D. 
ppm ~ Sat. 1bs/day ppm '~ 1bs/day 
\ \ \ 
... '; ., r • ~ 
2 24.9 6.4 0.1 0.7 1331 ' 4.5 59931 
3 24.1 6.5 0.0 0.0 0 4.0 \ 59924­4 24.5 6.5 0.16 0.9 2500 4.6 "" 71884
5 23.8 6.5 0.2 2,3 3505 3.2 :"",,56042 
6 24.0 6.4 0.0 0.0 0 3'106 !, 51023 
7 24.~ 6.4 0.0 0.0 0 4'.1 , \5~1457 
Average 24.4 6.5 0.1 1223 4.0 ~9044 
Q 24.5 6.4 0.0 0.0 0 4.5 52619'" 10 24.0 6.4 0.0 0.0 0 4.6 49330
11 23.5 6.3 0.0 0,0 0 4.3 44260 
12 23.1 6.4 0.0 0.0 0 3.8 41572 
13 24.5 6.4 0.2 2.4 2059 3.0 30g79
14 24.2 6.4 0.0 0.0 0 3.0 34434 
Average 24.0 6.4 	 0,0 343 3.9 421a) 
16 24.1 6.5 1.2 14.2 11)gl 2.5 23710 
17 24.2 6.4 0.7 8.2 6564 2.8 26256 
18 24.5 6.4 0.3 3.4 2975 3.0 29750 
19 23.2 6.5 0.0 0,0 0 3.5 33950
20 23.9 6.3 0.0 0.0 0 4.2 45494
21 24.2 6.5 0.0 0.0 0 3.5 37723 
Average 24.0 6.4 0.4 3467 3.3 32814 
23 23.0 6.4 0.1 0.6 954 3.7 35291 
24 23.1 6.4 0.6 6.7 5917 2.4 23669 
25 23.1 6.4 0.5 5.9 5443 2.4- 26126 
26 21.9 6.5 0.1 1.1 992 3.4 33714 
27 22.5 6.5 0.1 0.7 1035 3.2 33110 
28 22.0 6.5 0.1 1.4 1164 3.4 39573 
Average 22.6 6.5 0.3 2585 3.1 31915 
30 22.5 6.4 0.2 2.1 4160 3.4 70720 
./' 31 22.0 6.4 0.3 2.8 4511 2.8 42099 
49 
DEER RIPS DAM 
September, 1971 




























































































































































































Average 19.8 6.5 O.g 9700 1.9 21320 
